Mechanism of VEGF-induced uterine venous hyperpermeability.
Transfer of molecular signals from veins to adjacent arteries is an established mechanism of vascular communication in the uterine circulation, which ultimately depends on venous permeability. This study tests the hypotheses that: (1) uterine veins are permeable to intravenous solutes, using a 3-kDa dextran tracer and (2) this permeability is enhanced in response to vascular endothelial growth factor (VEGF). Additionally, the involvement of nitric oxide (NO), calcium, and the phospholipase C-protein kinase C (PLC-PKC) cascade in VEGF-enhanced permeability were investigated, and the impact of pregnancy-induced uterine vascular remodeling on permeability was evaluated. Studies utilized fluorimetry to quantitate solute flux in isolated segments of rat uterine vein as a function of endothelial surface area and time under basal and VEGF-stimulated conditions. VEGF signaling was probed using NO synthase inhibition (L-NNA), calcium channel blockade (lanthanum chloride) and withdrawal (calcium-free solution), and inhibitors of the PLC-PKC cascade (U-73122 and chelerythrine chloride, respectively). Gestational effects were assessed using vessels from late pregnant (day 20) rats. Basal flux (control) in nonpregnant animals was 26 +/- 2.5 molecules/microm2/min x 1,000 and was increased significantly by VEGF in a concentration-dependent manner (1 nM approximately 3.3-fold, 10 nM approximately 4.6-fold). Inhibition of PLC, PKC, and calcium signaling, but not NO, attenuated the response to VEGF. Gestation significantly increased flux (78 +/- 9.3 molecules/microm2/min x 1,000), and maintained responsiveness to VEGF. These results demonstrate uterine venous permeability to intermediate-sized solutes through a VEGF-sensitive pathway involving calcium and PLC-PKC, but not NO, and further substantiate a role for veno-arterial communication in uterine blood flow regulation during pregnancy.